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Psoriasis is an immune-mediated inflammatory di-
sease, which, in studies among adults, have been 
shown to cluster with autoimmune disease. The aim 
of this cross-sectional register study was to examine 
possible associations between 9 pre-selected autoim-
mune diseases and psoriasis in children and adoles-
cents. The study population consisted of all individuals 
living in Denmark, age under 18 years on 31 Decem-
ber 2012. A total of 1,925 children and adolescents 
with psoriasis and 1,194,712 without psoriasis were 
identified. Psoriatic arthritis (adjusted odds ratio (OR) 
10.08; 7.97–12.74), rheumatoid arthritis (adjusted 
OR 6.61; 2.75–15.87) and vitiligo (adjusted OR 4.76; 
1.71–13.20) showed strong associations with psoria-
sis. In addition to increased risk of selected autoimmu-
ne diseases, the presence of psoriasis was associated 
with increased risk of multiple concurrent autoimmu-
ne diseases compared with children and adolescents 
with out psoriasis. Clinicians should be aware of ex-
tracutaneous symptoms when treating children and 
adole scents with psoriasis.
Key words: psoriasis; autoimmune disease; children; adoles-
cents; comorbidity.
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Psoriasis is chronic inflammatory skin condition with an autoimmune pathogenetic component and 
a strong, but complex, genetic inheritance (1, 2). The 
estimated prevalence of psoriasis in the western world 
is 3–4% in adults and 0.4–1.37% in children and adole­
scents (henceforth “children”) (3–7). The prevalence 
rate increases approximately linearly, from 0.12% at an 
age of 1 year to 1.24% at 18 years of age (3). Incidence 
of psoriasis is bimodal, with a large peak at 16–22 years 
and a smaller peak at 57–60 years, probably reflecting 
different disease entities (8). The disease can be debilita­
ting for patients due to pruritus and visible disfiguration 
resulting from presence of red plaques with silvery scales, 
in turn leading to decreased quality of life (9). In addition, 
patients with psoriasis have an increased risk of several 
comorbidities, such as cardiovascular disease, metabolic 
syndrome, and psoriatic arthritis (10–18).
Studies suggest that some of the comorbidities and as­
sociated risk factors that are seen in adults with psoriasis 
may also be present in children with psoriasis. Indeed, 
studies have suggested increased presence of arterial 
hypertension, metabolic syndrome, and autoimmune 
diseases, including rheumatoid arthritis and Crohn’s 
disease, in paediatric psoriasis (3, 19–28). 
Autoimmune diseases, such as rheumatoid arthritis 
and inflammatory bowel disease (IBD), have a profound 
negative effect on quality of life (29, 30). They are there­
fore a potential additional disease burden to keep in 
mind when treating patients with psoriasis. Autoimmune 
diseases display a heightened immune response against 
the person’s own tissue, cells, and cellular components, 
such as DNA, keratin, or, for psoriasis, a melanocytic 
autoantigen. A recent study confirmed that psoriasis 
shares genetic susceptibility loci with a range of autoim­
mune diseases including IBD (2, 31). In order to further 
examine the risk of concomitant autoimmune disease 
and clustering of autoimmune diseases in children with 
psoriasis compared with healthy controls, we conducted 
a cross­sectional study using the total paediatric popula­
tion in Denmark.
METHODS
Population
All inhabitants under the age of 18 years who were alive and 
resident in Denmark on 31 December 2012 were identified. All 
residents in Denmark are assigned a unique personal 10-digit iden­
tification number at birth or immigration, which enables linkage 
on the individual level between different Danish administrative 
registers. This study used data from the Danish Civil Registration 
System, the Danish National Patient Register, and the Danish Na­
tional Prescription Registry. Data on age, sex, vital- and migration 
status were available from the Danish Civil Registration System 
(32). Established in 1978, the Danish National Patient Register 
contains information on all hospital­based inpatient and, since 
1994, outpatient consultations. Diagnosis are recorded according 
to the International Classification of Diseases, 8th Revision (ICD-
8) until 1994, and the 10th Revision (ICD-10) thereafter (33). 
Information on psoriasis and a number of autoimmune diseases 
was obtained from here. The Danish National Prescription Re­
gistry contains detailed information on the individual level on 
every Danish pharmacy-dispensed medication since 1994, coded 
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in accordance with the Anatomical Therapeutic Chemical (ATC) 
classification system (34).
Lifetime psoriasis was defined as having either an ICD code 
of psoriasis (ICD-10 L40, not including L40.5 arthropathic pso­
riasis) or by the second claimed prescription of topical vitamin 
D analogues (ATC code D05AX). Topical vitamin D analogues 
are the favoured first-line psoriasis treatment in Denmark and are 
registered exclusively for psoriasis. The use of prescription claims 
allowed us to also identify milder psoriasis cases not treated in 
a hospital setting. The second claimed prescription was used to 
ensure persistent medical therapy. Children with life­time psoriasis 
were compared, with respect to life­time diagnosis of 9 selected 
autoimmune diseases, with children without psoriasis.
Information on the life­experience of the 9 autoimmune diseases 
in the Danish National Patient Register was traced. The 9 diseases 
of interest were a priori selected based on paediatric relevance 
(Table I). We decided to group together psoriatic arthritis, juvenile 
psoriatic arthritis, and juvenile idiopathic arthritis (JIA) since 
their clinical signs and symptoms may be difficult to distinguish 
in young patients (35).
Statistical analysis
For baseline characteristics means and standard deviations (SDs) 
were used to describe continuous variables, and frequencies and 
percentages for categorical variables. Logistic regression was 
used to estimate crude and adjusted odds ratios (ORs) (in which 
age, sex, and healthcare consumption were considered) for the 
correlation between a psoriasis diagnosis and other autoimmune 
diseases. Healthcare consumption was defined as the number of 
dermatology visits. A significance level of 0.05 was used and 
results were reported with 95% confidence intervals (95% CIs) 
where applicable. All analyses were performed using SAS statis­
tical software version 9.4 (SAS Institute Inc., Cary, NC, USA) 
and STATA software version 13.0 (StataCorp, College Station, 
TX, USA).
This cross­sectional study of childhood co­existence of psoriasis 
and autoimmune diseases was undertaken in accordance with the 
“Strengthening the Reporting of Observational Studies in Epide­
miology (STROBE)” statement (36). Approval was obtained from 
the Danish Data Protection Agency (ref. 2007-58-0015, int. ref. 
GEH-2014-018, I-Suite 02736), while approval by The National 
Committee on Health Research Ethics is not required for register 
studies in Denmark.
RESULTS
A total of 1,925 children with a diagnosis of psoriasis 
and 1,194,712 children without such a diagnosis (Table 
II) were identified. The majority of the study population 
was of Danish descent. Children with psoriasis were more 
likely to be female (54.7% vs. 48.8%). Adjusting for age, 
sex, and healthcare consumption showed similar results 
as when adjusting for age and sex only. The presented 
results below are adjusted for age, sex and healthcare 
consumption, which give the most conservative esti­
Table I. Included autoimmune diseases 
Autoimmune disease ICD-10 code
Psoriatic arthritisa M07.0-3, M08, M09.0
Rheumatoid arthritis M05, M06
Unspecified IBD Patients with both K50 and K51
Crohn’s disease K50
Ulcerative colitis K51
Coeliac disease K90.0
Type 1 diabetes E10
Autoimmune thyroiditis E06.3
Vitiligo L80
aIncludes psoriatic arthritis, juvenile idiopathic arthritis, and juvenile psoriatic 
arthritis.
IBD: inflammatory bowel disease; ICD-10: International Classification of Diseases, 
10th Revision.
Table II. Demographics of the children with psoriasis in the general 
population
General population
(n = 1,194,712)
Psoriasis
(n = 1,925)
Age, years, mean (SD) 9.2 (5.2) 13.8 (3.4)
Sex, n (%)
  Girls 582,382 (48.8) 1,053 (54.7)
  Boys 612,330 (51.2) 872 (45.3)
Region of origin, n (%)
  Scandinavian 1,070,853 (89.6) 1,696 (88.1)
  Western/Southern Europe 34,410 (2.9) 67 (3.5)
  Africa 18,500 (1.6) 26 (1.4)
  America 2,147 (0.2) 0 (0.0)
  Asia 54,374 (4.6) 116 (6.0)
  Oceania 211 (0.0) 0 (0.0)
  Eastern Europe 13,825 (1.2) 20 (1.0)
  Other/unknown 392 (0.03) 0 (0.0)
Native, n (%) 1,066,942 (89.3) 1,692 (87.9)
Migrant, n (%) 29,469 (2.5) 43 (2.2)
≥ 1 parent were migrants 98,246 (8.2) 190 (9.9)
SD: standard deviation.
Table III. Results showing crude and adjusted associations between psoriasis and included autoimmune diseases
General 
population
n (%)
Psoriasis
n (%)
Crude 
OR 95% CI p-value
Adjusted 
ORb 95% CI p-value
Adjusted 
ORc 95% CI p-value
Psoriatic arthritisa 2,668 (0.2) 81 (4.2) 19.63 15.66–24.60 < 0.0001 12.33 9.82–15.48 < 0.0001 10.08 7.97–12.74 < 0.0001
Rheumatoid arthritis 251 (0.02) 6 (0.31) 14.88 6.61–33.48 < 0.0001 8.12 3.60–18.33 < 0.0001 6.61 2.75–15.87 < 0.0001
Unspecified IBD 182 (0.02) 3 (0.16) 10.24 3.27–32.09 0.0001 5.04 1.60–15.81 0.0056 3.67 1.01–13.35 0.0488
Crohn’s disease 534 (0.04) 4 (0.21) 4.66 1.74–12.47 0.0022 2.64 0.98–7.07 0.0539 1.51 0.47–4.88 0.4868
Ulcerative colitis 501 (0.04) 3 (0.16) 3.72 1.19–11.58 0.0234 2.11 0.68–6.57 0.1989 1.83 0.56–6.00 0.3205
Celiac disease 1,723 (0.14) 7 (0.36) 2.53 1.20–5.32 0.0146 1.77 0.84–3.72 0.1336 1.15 0.50–2.63 0.7439
Type 1 diabetes 2,529 (0.21) 10 (0.52) 2.46 1.32–4.59 0.0046 1.47 0.79–2.74 0.2280 1.08 0.56–2.12 0.8111
Autoimmune thyroiditis 263 (0.02) 4 (0.21) 9.46 3.52–25.41 < 0.0001 4.38 1.63–11.78 0.0035 3.12 1.01–9.63 0.0481
Vitiligo 199 (0.02) 6 (0.31) 18.77 8.32–42.33 < 0.0001 11.74 5.18–26.60 < 0.0001 4.76 1.71–13.20 0.0027
One of the above 
autoimmune diseases
8,046 (0.7) 102 (5.3) 8.30 6.79–10.14 < 0.0001 5.35 4.34–6.49 < 0.0001 4.40 3.56–5.43 < 0.0001
Two or more of the above 
autoimmune diseases
408 (0.0) 11 (0.6) 17.65 9.68–32.18 < 0.0001 9.83 5.38–17.97 < 0.0001 7.27 3.91–13.50 < 0.0001
aIncludes psoriatic arthritis, juvenile idiopathic arthritis, and juvenile psoriatic arthritis; badjusted for age and sex; cadjusted for age, sex, and number of dermatology visits.
OR: odds ratio; IBD: inflammatory bowel disease.
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mate. All results are shown in Table III. In general, 
both rheumatoid arthritis and the combined psoriatic 
arthritis group showed strong associations with psoria­
sis. As expected, psoriatic arthritis had the most evident 
association (adjusted OR 10.08; 7.97–12.74), while the 
association was less pronounced for rheumatoid arthritis 
(adjusted OR 6.61; 2.75–15.87). Vitiligo (adjusted OR 
4.76; 1.71–13.20) and autoimmune thyroiditis (adjusted 
OR 3.12; 1.01–9.63) were also more prevalent among 
children with psoriasis. Among the remaining diseases; 
IBDs, coeliac disease, and type 1 diabetes, only the 
category of “unspecified IBD” remained significantly 
associated with psoriasis after adjustment for confoun­
ding factors (adjusted OR 3.67; 1.01–13.35). Overall, 
psoriasis was significantly associated with having at least 
one autoimmune disease (adjusted OR 4.40; 3.56–5.43). 
Furthermore, having more than one autoimmune disease 
showed an even stronger association with psoriasis (ad­
justed OR 7.27; 3.91–13.50) (Table III).
DISCUSSION
In our study, psoriatic arthritis, rheumatoid arthritis, 
vitiligo, autoimmune thyroiditis, and unspecified IBD 
were significantly associated with psoriasis in children. 
Furthermore, children with psoriasis had a significantly 
higher risk of having multiple concurring autoimmune 
diseases compared with children without psoriasis. Our 
results suggest that psoriasis in children is associated 
with some, but not all, of the autoimmune diseases pre­
viously shown in adults (10, 37). Only 2 previous studies 
in children have included narrow ungrouped selections 
of autoimmune diseases, but both studies lacked adjust­
ments for confounding factors including age, sex, and 
healthcare consumption (3, 28).
Adjustment for respectively age and sex, and age, 
sex, and healthcare consumption yielded similar results 
with the latter being the more conservative. As expected, 
psoriatic arthritis was strongly associated with psoriasis, 
but also rheumatoid arthritis was significantly associa­
ted with psoriasis, which confirms previous findings in 
children and adults (3, 10). Children with psoriasis had 
an increased risk of vitiligo, which is in agreement with 
observations in adults (10, 37). However, a study in 
children could not show this (28). One reason for the 
observed association between psoriasis and vitiligo 
could be due to misclassification of healed depigmented 
psoriasis lesions, but this explanation seems less likely, 
since the diagnosis of vitiligo in our study is based on a 
hospital diagnosis and is therefore probably given by a 
trained dermatologist. Conversely, vitiligo may be iden­
tified more often, since the children with psoriasis are 
seen by dermatologists. We did not find the individual 
IBDs (Crohn’s disease and ulcerative colitis) associated 
with psoriasis, even though previous studies in adults 
have shown this (10, 38). Previous studies in children 
have shown conflicting results. In one study Crohn’s 
disease was found to be more prevalent in children with 
psoriasis, while another paediatric study failed to show 
a significant association between the respective IBDs 
and psoriasis (3, 28). In contrast to previous studies, we 
did not find a significant association between coeliac 
disease and psoriasis (39, 40). One possible explanation 
for the above­mentioned discrepancies could be that our 
study population is inherently young. The children have 
therefore not reached an age where the prevalence of the 
studied autoimmune diseases has reached a level where 
a possible association can be shown. This could either 
be because the diseases have not yet developed or due 
to a delayed hospital diagnosis based on still unspecific 
symptoms. For example, in the case of IBD the incidence 
rate does not peak until 15–29 years of age, with the gra­
dient of the curve increasing sharply to this point (41). 
The study by Augustin et al. (3), showing a significant 
association between Crohn’s disease and psoriasis in 
children, did not control for any potential confounding 
factors; consequently, their results were similar to our 
unadjusted results. A modest, but significant, association 
was found between psoriasis and autoimmune thyroiditis 
in children, even though such an association has not been 
found in adults with psoriasis (42, 43). In our study, we 
did not find any association between psoriasis and type 
1 diabetes; an observation in accordance with previous 
findings from adults with psoriasis (10). The previous 
studies on the association between psoriasis and diabe­
tes in children have focused either on type 2 diabetes or 
diabetes in general with no discrimination between type 
1 and type 2 diabetes (3, 28, 44). Interestingly, the results 
of the current study suggest that children with psoriasis 
in general have a higher risk of having autoimmune di­
seases. This clustering of autoimmune disease has also 
been shown in adults with psoriasis and is supported by 
the fact that many of these autoimmune diseases share 
genetic loci (10, 31, 45). The results of the current study 
also suggest that psoriasis is associated with an even 
higher risk of having multiple autoimmune diseases, and 
this has not been proven in adults (10).
The current study has several strengths; it was based 
on a large nationwide register; we were able to include 
also milder psoriasis cases via vitamin D analogue usage; 
and it was possible to adjust for important confounders. 
All inhabitants in Denmark have equal access to tax-
supported healthcare without charge, including treatment 
in hospital­based settings and by general practitioners. 
Selection bias was thus minimized. Although vitamin 
D analogues are not officially recommended for use 
in children, a recent consensus paper confirmed that 
practicing dermatologists agree on and recommend the 
use of topical vitamin D analogues as a first-choice in 
paediatric psoriasis (34). A recent review also demon­
strated that topical vitamin D analogues are efficacious 
and generally safe for paediatric use (35). Due to the 
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natural history of many autoimmune diseases, it may 
be difficult to determine the exact time of disease onset, 
e.g. patients may have had symptoms for years before 
seeking medical attention or before a correct diagnosis is 
assigned. Thus, we opted for a cross­sectional study de­
sign as this does not include temporal assessment. All the 
investigated associations were found to be significant in 
the unadjusted form, which emphasizes the importance of 
considering confounding factors. In particular, healthcare 
consumption among patients with psoriasis could bias 
the observed comorbidity, due to an increased number 
of doctor’s visits compared with the general population. 
This is supported by the fact that all results are more 
conservative when healthcare consumption is included 
in the model (Table III). The current study is limited by 
its descriptive nature and offers no causal explanations. 
The provided data are very much dependent on correct 
clinical diagnosis, but the included autoimmune diseases 
are most likely diagnosed by hospital specialists in re­
levant fields, e.g. arthritis by rheumatologists, IBD by 
gastroenterologists, etc. The decision to group together 
psoriatic arthritis, juvenile psoriatic arthritis, and JIA on 
the basis of diagnostic difficulties is supported by the 
fact that a sub­analysis showed that some children with 
psoriasis had a diagnosis of JIA, while some children 
without psoriasis had a diagnosis of psoriatic arthritis 
(data not shown). Furthermore, clinical presentation 
of the aforementioned paediatric diseases can be very 
similar and thus difficult to distinguish (35). Since 
Crohn’s disease and ulcerative colitis are more easily 
distinguished through different diagnostic methods (e.g. 
endoscopy and histology) we decided not to group them 
together in a single IBD entity. Furthermore, the respec­
tive diseases have different genetic and environmental 
risk factors (46). The prevalence of psoriasis in children 
is relatively low, and most of the autoimmune diseases 
studied are themselves rare. Consequently, the absolute 
number of observed children with concomitant autoim­
mune diseases is small. This yields broad confidence in­
tervals, and the results should be interpreted accordingly. 
The absolute numbers of cases in the psoriasis group for 
both autoimmune thyroiditis and the categories of IBD 
are between 3 and 4. Therefore, just one case could be 
decisive. With regards to generalizability, our study is 
predominantly in children of Danish descent, and the 
results on clustering of autoimmune disease are in agree­
ment with previous findings in adults (10).
Conclusion
Autoimmune diseases are known to cluster and can have 
a severe effect on quality of life. This study shows that 
children and adolescents with psoriasis are at increased 
risk of having one or more selected autoimmune diseases 
compared with the general population. Although many of 
these conditions remain rare, clinicians should keep these 
associations in mind when treating psoriasis in children, 
as they may add to the total disease burden. In particular, 
focus on extra­cutaneous symptoms is advised.
ACKNOWLEDGEMENT
This paper was supported by an unrestricted research grant from 
The LEO Foundation and from Herlev and Gentofte Hospital.
Conflicts of interest: AE has received research funding from Pfizer 
and Eli Lilly, and honoraria as a consultant and/or speaker from 
Pfizer, Eli Lilly, Novartis, Galderma, and Janssen Pharmaceuti­
cals. CZ has served as a scientific consultant for Abbvie, Pfizer, 
Janssen-Cilag, Merck & Co., Inc., Eli Lilly, Takeda and Novartis 
and clinical study investigator for AbbVie, Amgen, Eli Lilly, Merck 
& Co., Inc., Takeda and Novartis. LS has been a paid speaker for 
Pfizer, AbbVie, Eli Lilly, Novartis and LEO Pharma, and has been a 
consultant or served on Advisory Boards with Pfizer, AbbVie, Jans­
sen Cilag, Novartis, Eli Lilly, LEO Pharma and Sanofi. She has 
served as an investigator for Pfizer, AbbVie, Eli Lilly, Novartis, 
Amgen, Regeneron and LEO Pharma and received research and 
educational grants from Pfizer, AbbVie, Novartis, Sanofi, Janssen 
Cilag and Leo Pharma.
REFERENCES
1. Nestle FO, Kaplan DH, Barker J. Psoriasis. N Engl J Med 
2009; 361: 496–509.
2. Arakawa A, Siewert K, Stohr J, Besgen P, Kim SM, Ruhl G, 
et al. Melanocyte antigen triggers autoimmunity in human 
psoriasis. J Exp Med 2015; 212: 2203–2212.
3. Augustin M, Glaeske G, Radtke MA, Christophers E, Reich 
K, Schafer I. Epidemiology and comorbidity of psoriasis in 
children. Br J Dermatol 2010; 162: 633–636.
4. Harder E, Andersen AM, Kamper-Jorgensen M, Skov L. No 
increased risk of fetal death or prolonged time to pregnancy 
in women with psoriasis. J Invest Dermatol 2014; 134: 
1747–1749.
5. Lonnberg AS, Skov L, Skytthe A, Kyvik KO, Pedersen OB, 
Thomsen SF. Heritability of psoriasis in a large twin sample. 
Br J Dermatol 2013; 169: 412–416.
6. Matusiewicz D, Koerber A, Schadendorf D, Wasem J, Neu-
mann A. Childhood psoriasis – an analysis of German health 
insurance data. Pediatr Dermatol 2014; 31: 8–13.
7. Michalek IM, Loring B, John SM. A systematic review of 
worldwide epidemiology of psoriasis. J Eur Acad Dermatol 
Venereol 2017; 31: 205–212.
8. Henseler T, Christophers E. Psoriasis of early and late onset: 
characterization of two types of psoriasis vulgaris. J Am Acad 
Dermatol 1985; 13: 450–456.
9. Boehncke WH, Schon MP. Psoriasis. Lancet 2015; 386: 
983–994.
10. Wu JJ, Nguyen TU, Poon KY, Herrinton LJ. The association of 
psoriasis with autoimmune diseases. J Am Acad Dermatol 
2012; 67: 924–930.
11. Ahlehoff O, Gislason GH, Charlot M, Jorgensen CH, Lind-
hardsen J, Olesen JB, et al. Psoriasis is associated with 
clinically significant cardiovascular risk: a Danish nationwide 
cohort study. J Intern Med 2011; 270: 147–157.
12. Ogdie A, Yu Y, Haynes K, Love TJ, Maliha S, Jiang Y, et al. 
Risk of major cardiovascular events in patients with psoriatic 
arthritis, psoriasis and rheumatoid arthritis: a population-
based cohort study. Ann Rheum Dis 2015; 74: 326–332.
13. Gelfand JM, Neimann AL, Shin DB, Wang X, Margolis DJ, 
Troxel AB. Risk of myocardial infarction in patients with 
psoriasis. JAMA 2006; 296: 1735–1741.
14. Cohen AD, Dreiher J, Shapiro Y, Vidavsky L, Vardy DA, Da-
vidovici B, et al. Psoriasis and diabetes: a population-based 
cross-sectional study. J Eur Acad Dermatol Venereol 2008; 
A
ct
aD
V
A
ct
aD
V
A
d
v
a
n
c
e
s 
in
 d
e
rm
a
to
lo
g
y
 a
n
d
 v
e
n
e
re
o
lo
g
y
A
c
ta
 D
e
rm
a
to
-V
e
n
e
re
o
lo
g
ic
a
1229Autoimmune disease in children and adolescents with psoriasis
Acta Derm Venereol 2017
22: 585–589.
15. Augustin M, Reich K, Glaeske G, Schaefer I, Radtke M. Co-
morbidity and age-related prevalence of psoriasis: Analysis 
of health insurance data in Germany. Acta Derm Venereol 
2010; 90: 147–151.
16. Qureshi AA, Choi HK, Setty AR, Curhan GC. Psoriasis and 
the risk of diabetes and hypertension: a prospective study 
of US female nurses. Arch Dermatol 2009; 145: 379–382.
17. Khalid U, Hansen PR, Gislason GH, Lindhardsen J, Kristensen 
SL, Winther SA, et al. Psoriasis and new-onset diabetes: a 
Danish nationwide cohort study. Diabetes Care 2013; 36: 
2402–2407.
18. Hsu LN, Armstrong AW. Psoriasis and autoimmune disorders: 
a review of the literature. J Am Acad Dermatol 2012; 67: 
1076–1079.
19. Wootton CI, Murphy R. Psoriasis in children: should we be 
worried about comorbidities? Br J Dermatol 2013; 168: 
661–663.
20. Paller AS, Mercy K, Kwasny MJ, Choon SE, Cordoro KM, Giro-
lomoni G, et al. Association of pediatric psoriasis severity with 
excess and central adiposity: an international cross-sectional 
study. JAMA Dermatol 2013; 149: 166–176.
21. Goldminz AM, Buzney CD, Kim N, Au SC, Levine DE, Wang 
AC, et al. Prevalence of the metabolic syndrome in children 
with psoriatic disease. Pediatr Dermatol 2013; 30: 700–705.
22. Gutmark-Little I, Shah KN. Obesity and the metabolic syndro-
me in pediatric psoriasis. Clin Dermatol 2015; 33: 305–315.
23. Boccardi D, Menni S, La Vecchia C, Nobile M, Decarli A, Volpi 
G, et al. Overweight and childhood psoriasis. Br J Dermatol 
2009; 161: 484–486.
24. Jensen P, Zachariae C, Iversen L, Hansen PR, Skov L. Cardio-
vascular risk factors in children and adolescents with psoriasis: 
a case-control study. Acta Derm Venereol 2014; 94: 76–78.
25. Koebnick C, Black MH, Smith N, Der-Sarkissian JK, Porter AH, 
Jacobsen SJ, et al. The association of psoriasis and elevated 
blood lipids in overweight and obese children. J Pediatr 2011; 
159: 577–583.
26. Tom WL, Playford MP, Admani S, Natarajan B, Joshi AA, Eic-
henfield LF, et al. Characterization of lipoprotein composition 
and function in pediatric psoriasis reveals a more atherogenic 
profile. J Invest Dermatol 2016; 136: 67–73.
27. Torres T, Machado S, Mendonca D, Selores M. Cardiovascular 
comorbidities in childhood psoriasis. Eur J Dermatol 2014; 
24: 229–235.
28. Augustin M, Radtke MA, Glaeske G, Reich K, Christophers E, 
Schaefer I, et al. Epidemiology and comorbidity in children 
with psoriasis and atopic eczema. Dermatology 2015; 231: 
35–40.
29. Matcham F, Scott IC, Rayner L, Hotopf M, Kingsley GH, Norton 
S, et al. The impact of rheumatoid arthritis on quality-of-life 
assessed using the SF-36: a systematic review and meta-
analysis. Semin Arthritis Rheum 2014; 44: 123–130.
30. Bernklev T, Jahnsen J, Lygren I, Henriksen M, Vatn M, Moum 
B. Health-related quality of life in patients with inflammatory 
bowel disease measured with the short form-36: psychome-
tric assessments and a comparison with general population 
norms. Inflamm Bowel Dis 2005; 11: 909–918.
31. Ellinghaus D, Jostins L, Spain SL, Cortes A, Bethune J, Han B, 
et al. Analysis of five chronic inflammatory diseases identifies 
27 new associations and highlights disease-specific patterns 
at shared loci. Nat Genet 2016; 48: 510–518.
32. Schmidt M, Pedersen L, Sorensen HT. The Danish Civil Re-
gistration System as a tool in epidemiology. Eur J Epidemiol 
2014; 29: 541–549.
33. Schmidt M, Schmidt SA, Sandegaard JL, Ehrenstein V, Peder-
sen L, Sorensen HT. The Danish National Patient Registry: a 
review of content, data quality, and research potential. Clin 
Epidemiol 2015; 7: 449–490.
34. Kildemoes HW, Sorensen HT, Hallas J. The Danish National 
Prescription Registry. Scand J Public Health 2011; 39: 38–41.
35. Butbul YA, Tyrrell PN, Schneider R, Dhillon S, Feldman BM, 
Laxer RM, et al. Comparison of patients with juvenile pso-
riatic arthritis and nonpsoriatic juvenile idiopathic arthritis: 
how different are they? J Rheumatol 2009; 36: 2033–2041.
36. von Elm E, Altman DG, Egger M, Pocock SJ, Gotzsche PC, 
Vandenbroucke JP, et al. The Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) statement: 
guidelines for reporting observational studies. Lancet 2007; 
370: 1453–1457.
37. Tsai TF, Wang TS, Hung ST, Tsai PI, Schenkel B, Zhang M, et 
al. Epidemiology and comorbidities of psoriasis patients in a 
national database in Taiwan. J Dermatol Sci 2011; 63: 40–46.
38. Egeberg A, Mallbris L, Warren RB, Bachelez H, Gislason GH, 
Hansen PR, et al. Association between psoriasis and inflam-
matory bowel disease – a Danish nationwide cohort study. 
Br J Dermatol 2016; 175: 487–492.
39. Birkenfeld S, Dreiher J, Weitzman D, Cohen AD. Coeliac di-
sease associated with psoriasis. Br J Dermatol 2009; 161: 
1331–1334.
40. Ludvigsson JF, Lindelof B, Zingone F, Ciacci C. Psoriasis in 
a nationwide cohort study of patients with celiac disease. J 
Invest Dermatol 2011; 131: 2010–2016.
41. Johnston RD, Logan RF. What is the peak age for onset of 
IBD? Inflamm Bowel Dis 2008; 14 Suppl 2: S4–55.
42. Vassilatou E, Papadavid E, Papastamatakis P, Alexakos D, 
Koumaki D, Katsimbri P, et al. No association of psoriasis 
with autoimmune thyroiditis. J Eur Acad Dermatol Venereol 
2017; 31: 102–106.
43. Gul U, Gonul M, Kaya I, Aslan E. Autoimmune thyroid dis-
orders in patients with psoriasis. Eur J Dermatol 2009; 19: 
221–223.
44. Shapiro J, Cohen AD, David M, Hodak E, Chodik G, Viner A, 
et al. The association between psoriasis, diabetes mellitus, 
and atherosclerosis in Israel: a case-control study. J Am Acad 
Dermatol 2007; 56: 629–634.
45. Eaton WW, Rose NR, Kalaydjian A, Pedersen MG, Mortensen 
PB. Epidemiology of autoimmune diseases in Denmark. J 
Autoimmun 2007; 29: 1–9.
46. Uniken Venema WT, Voskuil MD, Dijkstra G, Weersma RK, 
Festen EA. The genetic background of inflammatory bowel 
disease: from correlation to causality. J Pathol 2017; 241: 
146–158.
